Characterisation of large F9 deletions in seven unrelated patients with severe haemophilia B.
Large deletions in the F9 gene are detected in approximately 5% of patients with severe haemophilia B, but only a few deletion breakpoints have been characterised precisely until now. In this study we identified a total of seven large F9 deletions in the index patients and nine female carriers by the AccuCopy technique. We also successfully characterised the exact breakpoints for each large deletion including four deletions encompassing the entire F9 gene by the genome walking method combined with primer walking strategy. The extents of deletion regions ranged from 11.1 to 884 kb. Microhomologies ranged from 2 to 6 bp were identified in the breakpoint junctions of six deletions. The other deletion occurred between two highly homologous sequences of the same long interspersed nuclear element 1 (LINE/L1). Non-homologous end joining (NHEJ) and microhomology-mediated break-induced replication (MMBIR) may be the main causative mechanisms for the six large deletions with microhomologies. Non-allelic homologous recombination (NAHR) may mediate the deletion occurred between the two tandem LINEs in the other large deletion. Repetitive elements and non-B DNA forming motifs identified in the junction regions may contribute to DNA breakage leading to large deletions.